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ABSTRACT 


A literature survey w 


Numbers are presented for 387 


made lof chromosome number counts for Rubus spec 
species, representing about 40 percent of the total number, and including 11 of the 12 subgenera. The basic number 
is universally 7 and ploidy levels include 2*, 3%, 4*, 5%, 6%, 8%, 9v. 10*, 11%, 12%, 14%^ and, questionably, 13% and 

number has been reported. Attempts were made to provide the 

as well as 


18a. In a few 


more than one ch 


the outdated synonyms used in original pubii- 


species, 

currently accepted taxonomic designation for each specie: 
cations. The objective was to provide a summary of available information on chromosome numbers of Rubus species 
and to point out the gaps that need to be addressed. 


Rubus is a large and important genus that in¬ 
cludes an estimated 900 to 1000 species widely 
distributed throughout the world. Representatives 
are found on all arable continents as well as on 
oceanic islands, and many species provide an im¬ 
portant food resource for both humans and animals. 
Early cytological studies demonstrated that poly¬ 
ploidy has played a significant role in the evolution 
of this genus (Gustafsson, 1943). The basic number 
is universally 7 and, currently, ploidy levels are 
known to range from 2x to 14%, and possibly 18*. 
The most recent surv ey of Rubus chromosome num¬ 
bers was included in Chromosome Numbers of 
Flowering Plants (Fedorov, 1969). Since that time, 
counts for many more Rubus species have been 
published in widely scattered reports. Knowledge 
of the chromosome numbers of species is important 
to botanists studying cytotaxonomy, evolution, and 
phylogenetic relationships and to plant breeders 

utilizing interspecific hybridization as a breeding 
procedure. 

The exact number of species is unknown because 
tfte only comprehensive world taxonomic treatment 
was published more than 80 years ago (Focke, 
1910—1914). During the past eight decades, many 
new species have I >een described and, as new ev¬ 
idence has accumulated, many nomenclatural 
changes made. Recent regional taxonomic studies 
such as those by Davis (1990), Davis et al. (1967- 
1970), Edees and Newton (1988), Hogdon and 
Steele (1968), Kalkman (1984, 1987), Weber 
(1972, 1981), Weber and Maurer (1991), Yii 


(1985). and Zandee and Kalkman (1981) have 
helped clarify the identity of many species in the 
authors’ respective regions. Excluding the subge¬ 
nus Rubus, there are approximately 335 species. 
For subgenus Rubus in Europe, Edees and Newton 
(1988) gave 300 species in Britain alone inot in¬ 
cluding the numerous continental species), whereas 
for this subgenus in eastern North America, Davis 
(1990) claimed 198 species. Thus, current esti¬ 
mates of the total number of species in the genus 
Rubus may reach 900 to 1000. A comprehensive 
taxonomic study of this genus is needed to deter¬ 
mine more accurately the number of species. 

Chromosome number counts for 387 species, 
representing about 10 percent of the species in the 
genus, are presented in Table 1, at the end of this 
article. An additional 75 taxa in subgenus Rubus 
whose names are invalid or whose identities are 


lens 


incertain are also given because, although not ac- 
urately named, they are representatives of the Eu- 
opean blackberry flora. Although voucher s}>?ci- 

are reportedly available for some of the 
pecies counted, 1 have made no effort co verify 
heir identity, except for those counted by myself, 
lowever, by consulting recent literature and 
! rough personal communication with taxonomists 
penalizing in Rubus, I have attempted to provide 
urrently accepted names for the species reported. 


gi nally 


naming 


ubus taxonomist could readily identify die spe 


The number 


vanes 


fron> 
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for the subgenus Ideaobatus. 
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one to several. In cases where different chromo¬ 
some numbers are reported for a species, these may 
be explained by one of the following: one of the 
counts may represent a variant individual resulting 
from spontaneous doubling of chromosomes at some 
early stage of development or from the union of an 
unreduced gamete with a reduced gamete, a com¬ 
mon phenomenon in this genus; they may actually 
represent populations within a species that have 
different ploidy levels; or they may be the result of 
mistaken identification by an author. 

In the discussion and in Table 1, the species, 
chromosome numbers, and reference citations are 
arranged according to the subgenera established by 
Foeke (1910-1914), except for Micranthobatus, 
whose species have been separated out of Lampo- 
butus by kalkman (1987), and Dalibarda. Since 
most of the species placed in subgenus Dalibarda 
by I’ocke (1910—1914) have been transferred to 
subgenus Cylactis and R. dalibarda, itself, has been 
moved to a different genus, as Dalibarda repens L. 

(Bailey, 1941), the continued acceptance of Dali¬ 
barda as a subgenus is questionable. In Table 1, the 
currently accepted name is given first, synonyms 
are indented under the valid name, and names in¬ 
dented, in parentheses, and preceded by “as” in¬ 
dicate that in the original publication, identification 
was incorrect but, subsequently, the plant was re¬ 
identified. Eleven of the 12 subgenera are repre¬ 
sented: only Lampobatus sensu stricto remains to 
be studied. 

Subgenus Chamaemorus 

The chromosome number of R. chamaemorus , the 
only species in this subgenus, is well established 
with 18 hexaploid counts. 

Subgenus Chamaebatus 

Of about six species in this subgenus, three have 
been counted: R. calycinus ami R. pectinellus are 
hexaploid, whereas R. nivalis is diploid. 

Subgenus Comaropsis 

Only one of the two species in this subgenus has 
been counted: R. geoides is tetraploid. 

Subgenus Cylactis 

There are ch romosome number counts for 10 of 
the appproximately 16 species now included in this 
subgenus. Six of these, R. lasiococcus, R. pedatus, 

R. pubescens, R. pseudojaponicus, R. stellatus , and 
R. subarcticus are diploid. Rubus arcticus which, 
with several counts, is no doubt predominately dip¬ 


loid, was found to have a distinct triploid popula¬ 
tion (Johnson & Packer, 1968). Zhukova (1980) 
also reported triploidy for this species. It is not un¬ 
common that diploid species give rise to an occa¬ 
sional triploid or tetraploid individual which may, 
through vegetative reproduction or apomictic seeds, 
spread to form colonies or populations of consid¬ 
erable extent. In the case of R. humuli/olius, more 
information is necessary to determine whether this 
species is mainly diploid (two counts) or tetraploid 
(one count). However, for R. nepalensis, the three 
tetraploid counts, as compared to only one diploid, 
suggest that it may be principally a tetraploid spe¬ 
cies. With 14 counts, R. saxatilis is well established 

as a tetraploid species. 

Subgenus Orobatus 

Of the approximately 18 s[)ecies in this exclu¬ 
sively South American subgenus, 6 have been 
counted and all are hexaploid. These include the 
relatively weak-growing plants of R. acanthophyl- 
lus, R. coriaceus, and R. glabratus, as well as the 
very vigorous species R. macrocarpus, R. nubige- 
nus, and R. roseus, which is also vigorous and has 
robust canes to 6 m or longer. This high chromo¬ 
some number contrasts with the consistent diploid 
number in the blackberries (subg. Rubus) that oc¬ 
cur in the same Andean region as the Orobatus 
species. 

Subgenus Daubardastrum 

Three of the 10 to 12 species in this subgenus 
have been counted and all are polyploid; R. tricolor 
and R. tsangorum are tetraploid, whereas R. am- 
phidasys is hexaploid. 

Subgenus Malachobatus 

When Fedorov (1969) published his Rubus chro¬ 
mosome number survey, only seven species in the 
Malachobatus had been counted. Currently, 40 

(31%) of the estimated 127 species have been 

counted. I lius far, all species in this subgenus are 
polyploid: there are twenty-seven 4x, five 6x, six 
8x, and two 14* species. Although there are seven 
diploid counts, this ploidy level is not consistent 
with other information. Four of the species report¬ 
edly diploid were found to be high polyploids by 
other investigators: R. fairholmianus was octoploid 
(Nybom, 1986); R. gardnerianus was octoploid (Gill 
et al., 1984; Singhal et al., 1990); R. rugosus was 
both octoploid (Iwatsubo & Naruhashi, 1992) and 

14x (Nybom, 1980, 1986; Thompson, 1995a); and 

R. hayata-koidzumi was tetraploid (Iwatsubo & Na- 
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ruhashi, 1993; Thompson & Zhao. 1993). Of the 

other three doubtful diploid species, two have sole 
counts, namely, R. fulvus and R. micropetalus by 
Siihramanian 11987), and the third, R. paniculatus, 
has two counts (Malik, 1965; Mehra & Dhawan, 
1966). line identity of all species with diploid 
counts needs to be verified and their counts recon¬ 
firmed before it can be concluded that diploid spe¬ 
cies occur in this predominately polyploid subge¬ 
nus. 

Omitting the discrepant diploid counts, there ap¬ 
peal' to be three species in which two different 
numbers actually do occur. Naruhashi and Iwatsu- 

bo (1993) reported that two forms, both hexaploid 
and octoploid, are commonly found in both R. hak- 
onensis and R. buergeri. For R rugosus, there is one 
octoploid and three 14* counts. These two different 
counts for R. rugosus, along with the ploidy levels 
reported for its close relative, R. moluccanus (4x), 
and its allies R. multibracteatus (4x), R. hillii (6*), 
R. fairholmianus (8*), possibly R. indicus (8*), and 
R. glomeratus (14*1, suggest that this group of spe¬ 
cies represents a polyploid complex. Further cyto- 
taxonomic studies are necessary to clarify the re¬ 
lationships among these species. 

Thus far, there is no evidence for apomixis 
among the Malachobatus polyploid species. Ny- 
bom’s (1986) demonstration of sexual reproduction 
in two species, R. fairholmianus and R. rugosus, 
needs to be expanded to other species in order to 
determine if this is the predominate mode of repro¬ 
duction in this subgenus. The existence of relative¬ 
ly clear-cut species boundaries supports the con¬ 
cept that hybridization and apomixis have not 
played an important evolutionary role, if any, as 
they have in Rubus, the other major polyploid sub¬ 
genus. 

Subgenus Anaplobatus 

In this small subgenus of possibly five to six spe¬ 
cies, the four species counted are all diploid. An- 
oplobatus is closely related to the predominately 
diploid Idaeobatus . The sole triploid report for R. 
deliciosus by Longley (1924) was no doubt an ab¬ 
errant individual or possibly an interspecific hy¬ 
brid. 

Subgenus Idaeobatus 

Counts have been reported for 70 (52%) ol the 
estimated 135 species in this subgenus. Fifty-live 

of these are reported only as diploids; nine of them 
are reported as both diploid and other ploidy levels; 
four are reported as tetraploid only; one as ca. 13*; 
and one as 18h. The nine species that are reported 


as diploid plus other counts are probably basically 
diploid, with the other counts, triploid or tetraploid, 
merely cytological aberrant individuals or colonies. 
The single triploid count for R. strigosus, which is 
a well-established diploid species, as well as the 
sole triploid counts for the diploid species R. par- 
vifolius and R. yoshinoi . represent aberrant individ¬ 
uals which arose from union of a reduced and an 
unreduced gamete (Naruhashi & Iwatsubo, 1993). 
Spontaneous chromosome doubling in zygotes or in 
somatic tissues to form tetraploid individuals is also 
not uncommon. The tetraploid counts for the basi¬ 
cally diploic species R. foliolosus, R. hypargyrus, 
and R. niveus are most likely aberrant individuals 
of this type. The chromosome numbers above dip¬ 
loid reported for the South African species R. ape- 
talus (2* and 4*), R. longipedicellatus (2x, 4x, and 
5x), and R. pinnatus (2* and 4*) have been ex¬ 
plained by Spies and DuPlessis (1985) as having 

arisen through interspecific hybridization and intro- 
gression, accompanied by doubling of chromo¬ 
somes. The primary basic number for these species 
is considered to be diploid. Altogether, it appears 

that 63 (90%) of the 70 Idaeobatus species counted 

are basic diploid species. 

The four species for which only tetraploid v has 
been reported include R. leucocarpus, R. nishimu- 
ranus, R. probus, and R. sachalinensis. These spe¬ 
cies arose recently enough that their progenitors 
have, with a certain degree of certainty, been as¬ 
certained or can be postulated. With no knowledge 

of the chromosome number, Focke (1910-1914) 
considered R. leucocarpus to !>e a subspecies of R 
niveus Thunb. and mentioned that it differs from 
the typical species in its larger flowers and fruits 
anti its more robust plant, traits that are character¬ 
istic of autotetraploids. Thus, it is probable that this 
species arose directly from R. niveus. The suspect¬ 
ed hybrid origin o:t the tetraploid R. nishimuranus 

has been confirmed by Naruhashi (1976) and Na¬ 
ruhashi and Iwatsubo (1993), who concluded that 

this species is an allopolyploid derived from a cross 
of R. trifidus X R. hirsutus. The third tetmploid 
Idaeobatus species, R. probus, was recently report¬ 
ed (as R. muelleri) by Thompson (1995a), who made 
counts on three plants from Australia; two nlm - 
from one source and one plant from another. Be¬ 
cause this species is so similar to R. frasdnifolius, 
Austialian botanists have disagreed as to whether 

it should be included in that species or considered 

a separate species. The tetraplokl count of R- P T0 ~ 
bus provides another trait, in addition to minor mor¬ 
phological traits, that may help to distinguish these 
two species; that is, if R. fraxinifolius is diploid* a ' 
suspected, it is not possible to claim, although in- 
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teresting to speculate, that R. probiis may be an 
autopolyploid derivative of R. fraxinifolius. The 
fourth tetraploid Idaeobatus species, R. sachalinen- 
sis, which is widely distributed in northeast Asia, 
was demonstrated by Rozanova (1939) to have aris¬ 
en through autopolyploidy from R . idaeus. In north¬ 
east Asia, R. idaeus varieties melanolasius and 
sachalinensis (both now included in R. sachalinen- 
sis) are tetraploid. However, the forms to which 
these varietal names have been applied in north¬ 
western North America (included here as synonyms 
of R. strigosus ) are diploid. Although not given in 
Table 1, several polyploid raspberry cultivars (R. 
idaeus) have arisen spontaneously, e.g., the triploid 
‘November Abundance’, ’Belle de H'ontenay’, and 
‘All Summer’ (Darrow, 1937) and the tetraploid ‘Co¬ 
lossus’, ‘Hailshamberry’, and ‘LaFrance’ (Jennings, 

1988). 

The most puzzling reports for this almost uni¬ 
versally diploid subgenus are the very high ploidy 
counts reported for two Rubus sp. in the mountains 
of New Guinea by Borgmann (1964). Fortunately, 
Borgmann (1964) cited voucher specimens for 
these unknown Rubus species and C. Kalkinan, of 
the R ijksherbarium in Leiden, the Netherlands, 
very kindly provided me with the identification of 
these as well as Borgmann’s (L964) other unknown 
species with chromosome counts (C. Kalkman, 
pers. comm.). The Idaeobatus species are R . archi- 
boldianus (2n = ca. 91) and R . lorentzianus (2 n = 
126). Both of these counts are highly suspect. Zan- 
dee and Kalkman (1981) mentioned only nine 
Idaeobatus species in New Guinea. Based on their 
relationships, six of these would bo expected to be 
diploid; R. fraxinifolius and R. chrysogaem are re¬ 
lated to R . rosifolius (2x); and R. ferdinandi-muel - 
leri, R. papuanus , and R. montis-wilhelmi (2a ) are 
closely related enough to be considered a species 
complex. The chromosome number for the ninth 
species, R . macgregorii , has not been reported, 
t hese extraordinarily high chromosome numbers 
definitely need confirmation, as well as counts 
made for the other species in New r Guinea, before 
an attempt can be made to hypothesize how two 
species with such high ploidy levels o 13.r and 1 ; x 
could have evolved from the surrounding species 
that are most likely diploids. It is possible that cy- 
tological preparations of these Rubus sp. may have 
been mislabeled. If the count really was of a Rubus 
species, this high number may belong to an un¬ 
known Malachobatus species because polyploidy is 
common in this subgenus, with levels reaching 14* 
(2n = 98). 


Subgenus Micranthobatus 

Of about 12 species in this subgenus, chromo¬ 
some numbers have been counted for 5: R. cissoi- 
des 9 R. parvus 9 R. schmidelioides 9 and /?. squarrosus 
from New Zealand and /?. royenii var. hispidus from 
New Guinea are all tetraploid. 


Subgenus Raws (European BLACKBERRIES) 

The major challenge in this subgenus is not cy- 
tological but rather taxonoinical. For over 200 
years, and continuing today, numerous taxonomists 
have described and named a few thousand species 
in this very complex group. The massive array of 
variation that exists results from the reproductive 
processes characteristic of this group. Except for 
the few sexual diploid species. 


es, most species ate 
facultative apomicts that can freely hybridize, even 
with rather distantly related species. In addition to 


sexual reproduction, segregating offspring may 
arise through a subsexual process involving normal 


meiosis in 


the 


bit vo sac, followed by fusion oil 


two of the resultant haploid cells. However, the pre¬ 
dominate mode of reproduction is pseudogamy. Al¬ 
though pollination is necessary to initiate devel¬ 
opment, the embryo is strictly maternal, which 
provides a mechanism for wide distribution of a 
uniform genotype. In this subgenus, there is an 
equilibrium system in succeeding generations with 
alternating apomictic and sexual reproduction, 
which provides for both segregation and rapid, ex¬ 
tensive dispersal of a single genotype. Depending 
upon its adaptability, this “clone” may occur as a 
local variant in a limited area only or it may be¬ 
come very widespread, thus simulating a true spe¬ 
cies. Dispersal is accelerated further by the uni¬ 
versal propensity for vegetative propagation. These 
processes have combiner! to cause a blurring of 
conventional species boundaries, which accounts 
for the numerous nomenclatural discrepancies 
among taxonomists and the thousands of names that 
have been proposed and subsequently discarded 


Alth ough there are some species that are widely 


distributed and morphologically distinct enough to 
be recognized by all botanists, there are many more 
forms where boundaries are not so clear-cut. It is 
unlikely that an exact number of species will ever 
be universally accepted. 

Plants with aberrant chromosome numbers may 
arise through parthenogenesis to give haploid 
plants, by meiotic disturbances that result in aneu- 
ploids, from unreduced gametes that give rise to 
offspring with increased chromosome numbers, or 
by spontaneous doubling of chromosomes in so¬ 
matic cells. 
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Many of the chromosome counts presented in Ta¬ 
ble 1 were made many years ago when a different 
classification and nomenclatural system was in 
vogue. Heslop-Harrison’s (1953) major cytological 
study of this group relied upon the species desig¬ 
nations of W. C. R. Watson, the authority for British 
Rubus taxonomy at that time (Watson, 1958). Sub¬ 
sequently. Edees and Newton (1988) reassessed 
this genus in Britain and have discarded, for vari¬ 
ous reasons, many species names applied by Wat¬ 
son. Therefore, many ol Heslop-Hari ison’s cuo- 
mosome counts were made on taxa whose identity 
is now questionable. Gustafsson (1943) summarized 
his and others’ counts for European blackberries 
and, although some of his Scandinavian species 
have been revised, in several cases the current syn¬ 
onymy is known so the counts can be presented for 
validly named species. In other cases, names were 
applied to local forms without proper documenta¬ 
tion; these have been relegated to uncertain identity 
or invalid species names. Principal authorities used 
to establish current nomenclature in the European 
blackberries were Weber (1972), Weber (1981), H. 
E. Weber (pers. comm.), and Edees and Newton 
(1988), although I take full responsibility for all 
errors in interpretation. 

Chromosome numbers are reported here for 194 
species of European blackberries with my concept 
of currently accepted nomenclature (while recog¬ 
nizing that there may not be general agreement 
among taxonomists about these names). Since the 
cytological situation differs somewhat in the two 
major sections of this subgenus in Europe, they will 
be treated separately. 

In section Rubus, chromosome counts of 154 
species are summarized. Only three (2%) basic dip¬ 
loid species have been documented; R. canescens, 
R. ulmifolius, and its close relative, R. sanctus. 

Six (4%) species are reported to »e triploid; R. 
divaricatus (as R. nitidus complex), R. grabowskii 
(as R. thrysoideus complex) and its close relatives, 
R. elatior and R. montanus, are all well established 
as triploid species (Gustafsson, 1943). The sole 

count of tetraploid for R. divaricatus is either an 
error or an aberrant individual. Rubus brevistami- 
nosus and R. hylophilus, with only one triploid 
count each, need confirmation. 

With 125 species counted only as tetraploid, this 
is clearly the predominate ploidy level in this sec¬ 
tion. Intraspecific chromosome number variation is 
reported for 14 species, all of which have at least 
one tetraploid count. The one diploid count in R. 
infestisepalus was interpreted by Heslop-Harrison 
(195 5) to be a haploid variant in this tetraploid 
species. The triploid count for R.Jissus, reported by 


Beijerinck (1956), was made on a single plant and 
contrasts with the other tetraploid counts for this 
species. Rubus leucoslachys, with one triploid count 
and one tetraploid, remains to be clarified. Six spe¬ 
cies are given as both tetraploid and pentaploid; R. 
drejeri , R. formidabilis, R. hartmanii, R. lentigino- 
sus, R. milesii, and R. pedemontanus. Except for R. 
pedemontanus, the chromosome numbers of these 
species need to be reappraised. Although Gustafs¬ 
son (1943) considered R. pedemontantus (as R. bel- 
lardii ) to be a uniform, widespread, and well-estab¬ 
lished pentaploid species and dismissed the 
tetraploid count in Maude (1939) as an error, two 
additional tetraploid counts have been subsequent¬ 
ly reported. Czapik (1987) specifically mentions 
two chromosome races for R. bellardii in Europe. 
Also, it may he that the two different counts given 
for R. pedemontanus can be accounted for by the 
fact that R. bellardii is synonymous only in part 
with R. pedemontanus and that I have erroneously 
synonvmized all R. bellardii reports. Four species 
are reported as both tetraploid and hexaploid: R. 
infestus, R. newbridgensis. R. nitidiformis, and R. 
pyramidalis var. parvifolius. I leslop-Harriso 

(1953) explained that the hexaploid count for R. 
pyramidalis var. parvifolius was clearly an aberrant 
seedling, probably resulting from an unreduced ga¬ 
mete, because determinations from the adult plant 
were all tetraploid. It is possible that a similar ex¬ 
planation may account for the single hexaploid 
counts for R. infestus, R. newbridgensis, and R. ni¬ 
tidiformis. In the absence of any well-established 
hexaploid species in this section, it is most likely 
that the primary number for all species where these 
two different counts are given is basically tetraploid 
and that other counts are due to occasional aberrant 
plants or to errors in identification. Additional 
counts are necessary to verify this supposition. Al¬ 
together, if species with both tetraploid and other 
counts (except for the triploid R. divaricatus) are 
added to those with only tetraploid counis, 139 of 
the 154 (90%) of the species in this section are 
tetraploid. 

Five (3%) of the species are reported :o be pen¬ 
taploid: R. anglocandicans, R. marshallii, R- kol- 

lundicola, R. pedemontanus, and R. vestervicensis. 

^ t J NBVSfc j r 4P*jf§t Wr . J ** « • 

1 here are only single counts for the iirst two species 
and, in fact, Heslop-Harrison (1953) suspected that 
the single plant of /?. marshallii counted was ac¬ 
tually a large form, not typical of the species. Thus, 
these two species need confirmation. The other 
three have been well documented by Gustafsson 
(1943) as pentaploid. Of these pentaploid species, 
only /?. pedemontanus is widely distributed in Eu- 
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rope; the others are local endemic forms in Britain 
and in Sweden. 

The only hexaploid count for a species in the 
section Rubus is a single count for R. bloxamianus 
in Maude (1939) which, witiiout continuation, may 
be considered an aberrant individual or an error. 
Both Gustafsson (1943) and Heslop-Harrison 
(19531 conclude! I that, except for a possible aber¬ 
rant individual, hexaploid species are not found in 
this section. This conclusion has been substanti¬ 
ated in subsequent studies. 

In section Corylifolii , as in section Rubus, tetra- 
ploidy is the predominate chromosome number. 
However, this section differs cytologically in sev¬ 
eral respects: there are no diploid species, there 
are relatively more pentaploid species, there are a 
few hexaploid species, a few species have two cy- 
totypes, and there are a few aneuploids. 

The lack of diploids is to be expected since Lid- 
forss (1914) postulated that species in this section 
were primary and secondary hybrids and segrega¬ 
tion products of crosses between the tetraploid R. 
caesius, a species currently placed in its own, 
monotypic section, Caesii, and species in section 
Rubus. The Corylifolii species are not as numerous 
nor as widely distributed as species in section Ru¬ 
bus and species boundaries are even less distinct, 
as evidenced by the relatively large number of va¬ 
rieties described for some species (Gustafsson, 

1939). 

Of the 38 species counted, 17 (45%) are given 
as tetraploid only and 8 (21%) as pentaploid only. 
Four (10%) are well documented as hexaploid only. 
The fact that the hexaploid species are few in num¬ 
ber and have rather limited distribution suggests 
that this ploidv level is not well developed. Gus¬ 
li fsson ( 1939) presented evidence that in nine 
(24%) of the Corylifolii species, populations do oc¬ 
cur with different chromosome numbers. His results 
are creditable not only because of his knowledge 
of the species identity, but also because he made 
several counts on samples from different popula¬ 
tions. Rubus camptostachys was 4%, 6x and aneu- 
ploid (± 30); R. dissimulans varieties were 4.v. 6x 
and aneuploid (± 42); R. eluxatus was 4x and 
aneuploid (±28 and 6x + 3); R. fasiculatus was 
Iv. 5.x, 6x, and aneuploid (4x + 1); R. gothicus was 
4x, 5x, and ± 28; R. lidforssii was 4x and 5ct; R. 

hndbloomii was 4.x and 6.x; R. nemorosus was 4x 
and 5x; and R. norvegicus was 4.x, 5x, and 6x. The 
counts of both tetraploid and hexaploid reported for 
R. conjungens by Heslop-Harrison (1953) were not 
explained as representing different populations, so 
•t is not clear if the hexaploid count reflects a dif¬ 
ferent cytotype or merely an aberrant individual. 


Counts for 75 “species” in both sections Rubus 
and Corylifolii classified as “doubtful determination 
and/or taxonomic status” are presented here, but 
separately because, regardless of their true identity, 
these data add to the cytological picture of the 
group as a whole in Europe. These include many 
counts for British plants to which valid continental 
species’ names had been erroneously applied, local 
forms that had originally been given species rank 
but are no longer accepted as such, aggregate spe¬ 


cies such as R. hirtus. 


we 


II 


forms to which 


names were applied hut never documented. 


Subgenus Ri ms (Noktii American 

Blackberries)!**-RPJ tiA mk ' 

Chromosome numbers in the North American 

blackberries were studied most intensively in the 

East by Longley (1924) and Einsei (1947), and in 
the West by Fischer et al. (1941), Darrow and Lon¬ 
gley (1933), Brown (1943), and Zielinski and Galey 
(1951). In comparing the blackberries of eastern 
North America with those of Europe, some similar¬ 
ities and differences may be mentioned. One sim¬ 
ilarity is the important evolutionary role of inter¬ 
specific hybridization and facultative apomixis so 
that species boundaries are difficult, if not impos¬ 
sible, to define accurately. Another commonality is 
the significance on polyploidy in speciation, al¬ 
though the eastern North American group repre¬ 
sents an even wider range of ploidy levels, includ¬ 
ing 2x. 3x, 4x, 5x, 6.x, lx, 8x, 9x and even one 
aneuploid (5 x 3- 1) species. Also similar is the 
common association of facultative apomixis (pseu- 

dogamy) with polyploidy (Einset, 1951). One sig¬ 
nificant difference is the existence of severed, ap¬ 
parently sexual, diploid species compared to only 
three diploids among the several hundred species 
of blackberries in Europe. Also, whereas tetraploid 
is the dominant ploidy level in the European black¬ 
berries, this number appears to be relatively less 
common in the North American species. From the 
limited counts available for eastern North American 
species, it appears that, except for the section Fla- 
gellares where ploidy levels higher than tetraploid 
arc common, the most frequent numbers retried 
are diploid and triploid. 

The most recent attempts to clarify the taxonomy 
of the eastern North American blackberries were 

those of Davis et al. (1967—1970), updated by Da¬ 
vis (1990), and Hogdon and Steele (1968). Species 
listed in Table 1 follow the Davis et al. (1967— 
1970) treatment (with modifications suggested by 

Mark W idrlechner, pers. comm.) because it in¬ 
cludes all of the eastern North American species. 
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whereas Hogdon and Steele (1968) dealt only with 
those at' the New England states. It is suspected 
that the widely varying chromosome numbers re¬ 
ported for some species can be partly attributed to 
misidentification of the plants. However, that vary¬ 
ing chromosome numbers may exist in wild popu¬ 
lations is demonstrated by Einset’s (1951) compre¬ 
hensive study of chromosome numbers of offspring 
following self-pollination, controlled cross-pollina¬ 
tions, and open pollinations of plants with estab¬ 
lished numbers. An individual polyploid plant (3x, 
4x, 5x, 5x + 1, 7x, or 9x) produced not only apo- 
mictic offspring resembling the maternal plant in 
morphology and chromosome number but also par- 
thenogenetic haploids and true hybrids witli vary¬ 
ing chromosome numbers as a result of different 
combinations of reduced and unreduced gametes. 
Ihe extent to which these deviant chromosome 
number forms survive and spread in nature de¬ 
pends upon their level of apomixis and/or success 
of vegetative propagation, their adaptability, and 
their ability to compete as compared to the species 
norm from which they were derived. 

Chromosome counts have been reported for 45 
(22%) of the approximately 200 species of eastern 
North American blackberries. However, it is clear 
(rom lable 1 that the information is scanty, with 
only a single count for most species, and that there 
is a very inconsistent pattern in the numbers re¬ 
ported for some species. More cytological infor¬ 
mation is necessary to determine how much valid 
intraspecific variation in chromosome number ac¬ 
tually does exist. Unfortunately, there have been no 
significant cytological studies to expand and eor- 
n 'borate the early work of Longley (1924), many of 
whose plants have suspect identity. The following 
is an attempt to summarize the limited cytological 
information tor each section. 

In section Alleghenienses, chromosome counts 
are 2.v, 3x, and 4 v. Rub us allegheniensis appears to 
l>e a well-defined diploid, sexual species. Aalders 
and Hall’s (1966) diploid count for R. alleghe niensis 
represented 22 different clones in southwest Nova 
Scotia. These authors counted chromosomes and 
studied morphological traits of 470 blackberry 
plants collected throughout Nova Scotia. They con¬ 
cluded that there were two t listinct diploid species, 
R allegheniensis and R. hispidus, and that 355 of 
the plants studied were triploid hybrids and the 
remaining 52 were 4x, 5x, or 6x, probably derived 
from further hybridizations and unreduced gametes. 
The polyploids all appeared to be facultatively apo- 
mictic, which would account for the perpetuation 
of so many triploid clones. Based on morphological 
criteria, these triploids were interpreted as having 


been derived from hybridization of the two basic 
species, with one of them contributing an unre¬ 
duced gamete. This study demonstrates the cyto- 
taxonomica! complexity facing a botanist attempt¬ 
ing to classify the blackberries into discrete 
species. The two triploid counts for R. alleghenien¬ 
sis by Longley (1924) and Einset (1947) most prob¬ 
ably were from aberrant plants arising from an un¬ 
reduced gamete. It is interesting to note that, 
although R. allegheniensis is considered to be a 
good diploid species, several allegheniensis -type 
tetraploid cultivars (e.g., ‘Lawton’, ‘Ancient Briton’, 
‘Snyder’, "Taylor’, and 'Eldorado’) have been se- 

m m 

lected directly from wild populations, although 
some have been speculated to be interspecific hy¬ 
brids. In fact, the lineage of the modem eastern 
upright blackberry cultivars, all tetraploids, traces 
back to these early wild selections. Obviously, ret- 
raptoid forms do appear in nature and, at least 
some of them, are superior enough in horticultural 
traits to have been selected for human usage. Be¬ 
cause they do not appear to have become a signif¬ 
icant part of the population, the question arises 
about their relative adaptablility in nature as com¬ 
pared to the diploids. 

In section Arguti, ‘2x, 3x, 4x, 5x, 5x + 1, and ox 
counts have been reported for various species. I 
will make no attempt to summarize these because 
I suspect that the erratic cytological picture reflects 
misidentified plants in too many cases. It is prob¬ 
able that R. argutus is a diploid species, with an 
occasional triploid aberrant. 

The section Canadenses is represented here by 
R. canadensis. Craig (I960) reported triploidy in 13 
individual clones collected in seven regions of New 

England, New Brunswick, and Nova Scotia. With 

three other authors’ triploid counts and Emsets 
(1951) demonstration of apomixis in triploid n. 
canadensis, it appears that this cytotype prevails in 
a significant part of the range of this species. The 
three reports of diploid forms indicate that there 
are also diploid populations. 

In section Cuneifolii, there are counts of ‘2x, ox, 
and 4%. Rubus cuneifolius is a diploid species. 
Based on meiotic pairing relationships, Spies and 

DuPlessis (1985) interpreted their individual trip- 

loid and tetraploid plants as autopolyploids of the 
diploid species. These authors made the same con¬ 
clusion almut the triploid and tetraploid R. pascuus 
plants although, in this case, no diploid species was 
observed. 

Section Flagellares is the only group in eastern 
North America in which most species have been 
consistently reported to be polyploid. I suspect that 
Longley’s (1924) diploid counts for R. recurvicauli s 
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and ti iploi* 1 for R. biformispinus and R. multiformis 
were based on misidentified plants. Because many 
of Longley’s (1924) chromosome counts are incon¬ 
sistent with those of others, the identifications of 
his plants are highly suspect. The remainder of the 
counts ior this section are 4*. 5x, 6x, 7x, 8x, and 
9x, which, if these plants were correctly identified, 
is strongly suggestive of a polyploid complex sim¬ 
ilar to that of R. ursinus in western North America. 

In the section Hispidi, lx, 3x, 4.t, 5x, and 8.x 
counts are reported. Aalders and Hall’s (1966) dip¬ 
loid counts for 41 clones of R. hispidus collected 
widely in southwestern Nova Scotia, along with 
Thompson’s (1995a) diploid count from a North 
Carolina plant, suggest that this is a widespread 
basic diploid species. It is most likely that Lon¬ 
gley’s (1924) pentaploid and octoploid counts for/?. 
hispidus were mistakenly identified plants, possibly 
belonging to section Flagellares, which has a trail¬ 
ing plant growth habit like the Hispidi but. unlike 
Hispidi, is characterized by higher ploidy levels. 
There is one count each for R. huttonii (4x), R. plus 
(3.x), R. signatus (3x), and R. tardatus (3x). 

In section Setosi, chromosome numbers reported 
are 2x, 3x, 4x, and 5x. Rubus setosus has both dip¬ 
loid and triploid counts, but with such a limited 
sampling it is not possible to determine the relative 
abundance of each of these ploidy levels. There is 
one count each for R. dissensus (3x), R. glandicaulis 
(3x), R. clandestinus (4x), R. hanesii (4x), R. miscix 
(3x), R. notatus (2x), and R. wisconsinensis (5xl. 

For section Triviales, the only species counted, 
R. trivialis, has been consistently given as diploid 
by six investigators. There seems to be no question 
about this being a widespread, basic diploid spe¬ 
cies. 

Although limited cytological information is avail¬ 
able for the eastern North American blackberries, 
a few tentative conclusions are warranted. It ap¬ 
pears that, in each section, there is at least one 
easily recognized species, i.e., the one after which 
the section is named. Seven of these, U. alleghe- 
niensis f R. argutus , R. canadensis , R. cuneifolius, R. 
hispidus , R . setosus, and R. trivialis , are basically 
diploid but may have triploid or tetraploid individ¬ 
uals or populations as well. By contrast, the ei glith 
one, R . flagellaris , is polyploid, with the predomi¬ 
nate chromosome number unknown due to discrep¬ 
ant counts and insufficient sampling. Because of 
the discrep ancies in chromosome numbers, even 
within species, counts need to be made on popu¬ 
lation samples rather than individual plants. Such 
counts made in conjunction with a taxonomic re¬ 
appraisal would greatly contribute to the clarifica¬ 


tion o: the blackberry species of eastern North 

America. 

The section Ursini , represented only by R. ursi¬ 
nus, is geographically isolated from all other North 
American blackberries. It occurs only in the west¬ 
ern parts of the Pac ific States from southern Cali¬ 
fornia to southern British Columbia and in western 
Idaho. Brown (1943) made an intensive cytotaxo- 

nomic study of this species in the southern half of 
its range and concluded that there were two main 
chromosome numbers: octoploidy was dominant in 
most of California, whereas 12.x was dominant from 
northern California to southern Oregon, and pre¬ 
sumably northward. The limited numbers of plants 
found with 9x, 10x, or l\x f were assumed to have 
been derived from the two main chromosome types 
through hybridization. The relatively few odd- 
ploiris found .suggested that apomixis is not an im¬ 
portant mode of reproduction in this species. The 
lack of consistent morphological traits associated 
with chromsome number led Brown (1943) to con¬ 
clude that this western blackberry population con¬ 
sists of only one species with six different ploidy 
levels. 


Subgenus Rubus (South American 
Blackberries) 

Of Focke’s (1910-1914) four sections of Rubus 

in South and ( ientral America, i.e., Dissitijlori, Xer- 
ocarpi, Duri, and Floribundi, chromosome counts 
have been reported for species only in the Flori¬ 
bundi. 1 bus far, the information is veiy limited, 
with only one diploid count each lor R. adenotri- 
chos. R. robustus, and /?. urticifolius, and two for R. 
bogotensis. Should further studies confirm the lack 
of polyploidy in these blackberries, this cytological 
situation is a striking contrast to that of this sub¬ 
genus in North America and Europe. 


Proposed N vn r\l Inter -SUBGENEMC Hybrid 


Tetraploid R. glaucus , both cultivated and in the 
wild, is widespread in the northern Andean coun¬ 
tries and in Central America. Darrow (1952) first 
suggested that this species was an allopolyploid 
originating from hybridization between a black 
raspberry and a South American blackberry. Jen¬ 
nings’s (1978) studies on anthocyanin pigments in 
R. glaucus and its putative parents provided sup¬ 
port for this concept. 

In conclusion, this compilation provides scien- 
tists working with this genus convenient access to 
the chromosome numbers of species pul dished to 
date. The current state of knowledge is presented. 
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and the gaps that need further investigation are 
made evident. Although counts have been made on 
an estimated 40 percent of Rubus species, many of 
these are single counts that need confirmation, and 
the chromosome numbers of the remaining 60 per¬ 
cent of the species need to be determined. It is 
hoped that this paper will stimulate an interest in 
additional cytological and taxonomical studies that 
will contribute to the elucidation of the nature of 
the species in this large and complex genus. 
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